
release were subtracted from the passage indices of June 2 and 3 before the annual passage indices 

listed above for yearling chinook and steelhead were computed. The 75,000 steelhead estimate was 

further divided into 67,000 hatchery and 8,000 wild fish, based on the 11% wild to 89% hatchery 

steelhead composition determined at Lwrer Granite Dam, where most of the Fih originated. 

Although the resulting steelhead cumulative passage index at Bonneville Dam consisted of 48.3% wild 

and 51.7% hatchery stocks, identical to last year's composition, the index was 38% lower in 1990 than 

in 1989 for these stocks (Table 10). The relation between the 1990 cumulative passage indices and 

historical means for each species were similar at Bonneville Dam to that observed at McNary Dam, 

indicating a consistency in the data for the lower Columbia River reach. Most noteworthy this year 

was the 167% increase over the previous 2-year average for the cumulative passage index of 

subyearling chinook passing Bonneville Dam after June 1. These fish were almost exclusively upriver 

bright stocks (hatchery and wild). The high flows in June and the first half of July moved large 

numbers of subyearling chinook of both upriver origin and Bonneville pool origin past Bonneville 

Dam this year. 

3. Conclusions. 

Cumulative passage indices of spring migrants were higher at Lower Granite Dam and lower at 

Rock Island, McNary, and Bonneville dams compared to the historical average. Reduced s u ~ b a l  from 

lower flows during mid-May in the Snake River, increased transportation of steelhead from in the 

Snake River, and lower contribution of mid-Columbia River yearling chinook, steelhead and sockeye 

may have contributed to the reduced cumulative passage indices of these spring migrants in the lower 

Columbia River in 1990. High flows throughout June and early July in the lower Columbia River 

contributed to the highest cumulative passage indices for summer migrants being recorded at McNary 

and Bonneville dams since monitoring began at these sites. The 1990 summer migration documented 

the benefits to smolt sunival of increased flow levels. 

B. MIGRATION TIMING 

1. Methods. 

The distribution of daily passage indices for a particular species at a monitoring site provides a 

measure of migration timing. Plots of the passage distributions for each species at the Snake River 

(Lewiston) trap and Lower Granite, Rock Island, McNary, John Day, and Bonneville (powerhouses 

1 and 2) dams are presented in Appendix E in a format that is unchanged from previous years. 

Estimates of the lo%, 50% and 90% passage dates for each species were computed from the 

cumulative passage distributions at each monitoring site. The duration of the migration for each 

species at a project was wmputed as the number of days between the 10% and 90% passage dates. 

The dates of lo%, SO%, and 90% passage for each species and monitoring site from previous years 



were ordered in an ascending sequence for each percentile. The median date from sequences 

provided historical lo%, 50%, and 90% passage dates for comparison with the 1990 data. A 

theoretical 80% passage duration from the historical record was computed by subtracting the 

historical 10% date from the historical 90% date. Wild and hatchery steelhead migration timing for 

1990 was compared with 1989 timing data (the first year hatchery and wild steelhead passage data 

were separated). Changes from the historical data cannot be considered in isolation of other 

influential factors, such as different hatchery release schedules, changing flow patterns, and project 

operational differences. In addition, the unplanned barge release abwe John Day Dam on May 30, 

required that an estimate of barged fish be removed from the June 2-3 passage indices at Bonneville 

Dam before computation of the 10,50, and 90% passage dates at that site. 

A series of graphs (Appendix F) were generated for the migration timing of the middle 80% of 

mol t  runs of known hatchery origin. The dates of 10% and 90% passage for marked groups of 

yearling and subyearling chinook and steelhead were estimated from the cumulative passage index 

distributions, following pooling of replicate releases for each hatchery group of interest. For the 

lower Columbia River monitoring sites, several marked groups from the same drainage were pooled 

to increase sample size and allow timing information for fish from that particular drainage. The 

migration timing of the middle 80% of each mark group was plotted between the 10 and 90% dates. 

2. Results and Discussion. 

The timing of molt  entry into Lower Granite reservoir was provided by monitoring at the 

Clearwater and Snake River traps, located near Lewiston, Idaho. Clearwater River trap collections 

began to increase on March 22 for yearling chinook and April 4 for steelhead, with peak passage on 

April 6 for chinook and on May 5 for steelhead. These peaks were within 24-48 hours after large 

production releases from Dworshak Hatchery. Sampling was terminated during periods of high flow 

at the Clearwater River trap. Snake River trap collections began to increase on March 25 for 

yearling chinook and on April 16 for steelhead, with the first peak of passage on April 24 for chinook 

and on May 7 for steelhead, at a time of increasing flow. The second peak day of passage occurred 

on May 30 for both species, the date of the highest Snake River flow for the 1990 season. Snake 

River trap collections dropped to negligible levels after June 5 for yearling chinook and after June 

13 for steelhead. 

The lo%, 50%, and 90% dates of passage and duration of the middle 80% of the run for each 

species at Lower Granite, Rock Island, McNary, and Bonneville dams are presented in Table 11. 

Only approximate 10% and 50% dates for spring migrants are presented for John Day Dam, because 

of the l l d a y  outage of Unit 5 late in the spring season. Likewise, no passage percentile dates are 

given for subyearling chinook at John Day Dam due to several outages of Unit 5 during the summer 



Table 11. 1990 and historical passage dates for juvenile salmonids at key monitoring sites. - 

BI.tDZiCCL P-n-. 
1990 P ~ ~ ~ x ~  n.ta. MIX P-..,. nates MI PU.~. 

Slte -1-s 101 501 BOX Duratlcddm~s) 101 501 BOX Duratim(dmm1 

LWER GRANITE YRLG CBINWK 04/16 04/24 05/21 35 04/18 04/28 05/25 37 
STEELHEAD 04/26 05/12 06101 36 04/28 05/13 06/01 34 
SOCKEYE 04/11 05/24 06/23 73 NA N A NA - 

RDCK ISLAND DAH YRLG CBINGOK 
SUBYR CEINWK 

~ A R Y  DAH YRLG CBINODK 
SUBYR CEINmK 
STEELEEM 
WE0 
SOCKDIE 

JOE11 DAY D M  YRU; CBINmK 04/25 05/10 NA - 04/28 05/15 05/30 32 

SUBYR CRINDX NA NA NA - 06/08 07/21 09/01 85 - . - . . . . . . . . . . . . . . . . .. -. ~ ~~ . -- . ~~ 

STEELBWD 04/29 05/07 HA - 04/26 05/15 05/31 35 
COB0 04/27 05/05 HA - 05/06 05113 05/31 25 
SOCKEYE 05/04 05/15 HA - 05/10 05/22 06/04 25 

BORHEVILLE PRll YRLG CHINOOK 04/16 05/02 05/22 36 04/19 05/01 05/21 32 
SUBYR CHINOOK 04/21 06/23 07/08 78 N A NA NA - 
"BRIGHTS" 06/07 06/27 07/12 35 06/08 06/29 07/31 53 
STEELAUD 05/01 05/14 06/04 34 04/26 05/13 05/29 33 
COB0 04/23 05/09 06/08 47 05/01 05/10 05/28 28 
SDXEYF. 05/08 05/22 06/05 28 05/11 05/24 06/04 24 

Historical percentiles a n  based on passage data for 6 years (1984-89) at Lower Granite and McNary dams, 5 years 
(1985-89) at Rock Island Dam, 4 years at John Day Dam, and 3 years (1987-89) at Bonneville Dam for spring 
migrants and 2 yean (1988-89) for summer migrants. 

Outages of Unit 5 at John Day Dam during the periods April 16-19, May 30-June 10, June 21-23, and August 
13.16 make mmputed percentiles grass appmdmalions only. It is likely that dates would be up to several days 
later if uninterrupted sampling had m r r e d .  Dates where not even a gros estimation b feasible are denoted by 
"NA". 

"Brights" at Bonneville Dam refers to subyearling chinook arriving afier June 1; this excludes most Yule" fall 
chinook originating from Spring Creek Hatchery. 

An unplanned barge release of appmxjmately 600,000 yearling chinook and steelhead above John Day Dam on 
May 30 resulted in an excess of about 75,000 stulhead and 5 , W  yearling chinook in the Bonneville Dam passage 
index for June 2 and 3. The estimated extra barged fish were subtracted from the June 2-3 passage indices at 
Bonneville Dam before wmvutation of 10, 50. and 90 percent passage dates. 

migration season, and the overall low collections of subyearling chinook At all five monitoring sites, 

there was a tendency for the first half of the passage distributions of most species to beshifted earlier 

in 1990 from the previous years of the SMP. The average difference between the 1990 d a t a  of 5Wo 

passage and the historical dates, averaged across all species and sites, was 4 days earlier in 1990. 

Exceptionally early 10% passage dates were observed in 1990 compared to the historical dates for 

steelhead at Rock Island Dam (12 days early) and w h o  at McNary Dam (25 days early), the latter 

simply reflecting an earlier migration of coho out of the Yakima River drainage. Even though the 

10% and 50% dates of the migrations appeared to shift earlier, the 90% passage dates were often 



within one day of the historical 90% day, and seldom further than a week away. The largest 

deviations between 1990 and historical 90% dates occurred for sockeye at Rock Island Dam and coho 

at Bonneville Dam (11 days later in 1990), and for subyearling chinook, predominantly "upriver 

brights", at Bonneville Dam (19 days earlier in 1990). There has been a tendency toward earlier 90% 

dates at Rock Island Dam, with the weakening Osoyoos run of sockeye in recent years. However, 

the rapid increase in flow beginning May 30 resulted in a corresponding rise in passage indices later 

in the season for the sockeye at Rock Island Dam as well as coho at Bonneville Dam (Appendix 

Figures E-3 and E-7), contributing to the later date of 90% passage this year. The high flow in June 

and the early half of July substantially increased the number of upriver brights chinook passing 

Bonneville Dam this year. The higher than usual passage indices in June and early July, and the 

return to lower summer flows after midJuly, together appear to  contribute to the 20-day earlier 90% 

date at Bonneville Dam this year. As a result of uncommon 10% andior 90% dates, the middle 80% 

durations for steelhead and sockeye at Rock Island Dam and coho at all Columbia River sites were 

8 to  18 days longer than the historical duration, and the middle 80% duration for upriver brights 

chinook at Bonneville Dam was 19 days shorter. The remaining cases had middle 80% durations 

differing by less than five days from that of the historical period. 

Differences in migration timing between wild and hatchery steelhead past the monitoring sites 

are evident from Table 12 There was a trend for the first half of the passage distribution of wild 

steelhead to be skewed earlier than hatchery steelhead. However, the 90% passage dates of wild and 

hatchery steelhead were very similar. This resulted in wild steelhead having a longer duration of the 

middle 80% of the run at each monitoring site. 

Appendix F graphically presents the middle 80% migration timing of marked hatchery groups of 

yearling chinook, subyearling chinook and steelhead at key monitoring sites between Lower Granite 

Dam and Bonneville Dam for Snake River stocks and between Rock Island Dam and Bonneville 

Dam for mid-Columbia River stocks. The first yearling chinook hatchery group to pass Lower 

Granite Dam was spring chinook from Lookingglass Hatchery, followed by spring chinook from 

Imnaha River acclimation pond, and Rapid River, Sawtooth, and Dworshak hatcheries. Summer 

chinook from McCall Hatchery begin amving during the later half of the spring chinook migration 

and extend over a five week period, coincident with the steelhead migration. At McNary Dam, the 

middle 80% passage of most marked yearling chinook from the Snake River and mid-Columbia River 

hatcheries occurred between April 27 and May 27 this year. Dworshak and McCall hatchery chinook 

passage extended later, while Ringold Hatchery spring chinook had a distinct passage period during 

the first three weeks of April. The migration timing of Ringold Hatchery Eiih remained distinctively 

earlier a t  John Day and Bonneville dams as well. Marked steelhead from Oregon tributaries were 



Table 12. Hatchery and wild steelhead passage dates lor 1990 compared to 1989 at key monitoring 
sites. 

1990 1989 
Paasare Dates 801 P u s l y a  Passare Dates s01  P u s l y a  

Site C . t e 8 0 ~  1 0 1  MI  901 Durat ion(days1 1 0 1  MI  901  I* l r . t ion(days) 

LWER GRANIE WILD 0 4 / 2 1  0 5 / 0 9  0 5 / 3 0  38 0 4 / 2 2  0 5 / 0 9  0 5 / 2 8  37 
BATCBeRY 0 4 / 2 8  0 5 / 1 2  0 6 / 0 1  34 04 /30  0 5 / 1 1  0 6 / 0 2  33 

ROCI( ISLAW D M  WILD 0 4 / 2 1  0 5 / 1 4  0 6 / 0 6  46 0 4 / 2 8  05 /16  0 8 / 0 7  b0 
BATCBWY 04/27  0 5 / 1 0  0 5 / 3 1  34 05 /10  0 5 / 1 7  0 6 / 0 5  26 

HCNARY DW WILD 0 4 / 2 2  0 5 / 0 8  06102 4 1  0 4 / 2 4  0 5 / 1 4  0 5 / 2 4  30 
BA-Y 0 5 / 0 2  0 5 / 1 6  0 6 / 0 2  3 1  0 5 / 0 4  0 5 / 1 8  0 5 / 2 8  25 

JOBN DAY D M  WILD 0 4 / 2 6  0 5 / 0 3  M NA 0 4 / 1 8  0 5 / 0 9  0 5 / 2 3  35 
BATCBWY 0 5 / 0 2  05113 NA NA 0 5 / 0 8  0 5 / 1 6  0 5 / 2 8  20 

Outages of Unit 5 at John Day Dam during the periods Apnl 16-19 and May 30 - June 10 make computed 
percentiles gross approdmations only. It is likely that dates would be up to several days later if uninterrupted 
sampling had m r r e d .  

0 An unplanned barge release of juvenile salmonids above John Day Dam on May 30 resulted in e x c w  of aboul 
75,000 steelhead in the Bonneville Dam passage index. An estimate of 8,000 wild and 67,000 hatchery sleelhead 
(barge fish) were excluded from the June 2 and 3 passage indices before computation of the 10, 50, and 90 
oercent Dassace dales. 

- -- -- 

the first to arrive at Lower Granite Dam, followed by marked steelhead from Idaho hatcheries. The 

middle 80% durations of most marked steelhead groups ranged from 3 to 5% weeks (the Lyons Ferry 

Hatchery release in Asotin Creek was only 2 weeks). At McNary Dam, marked steelhead from the 

mid-Columbia River drainage had a compact middle 80% passage duration of 2 weeks, compared to 

the 2!&4% week duration of marked steelhead from the drainages of the Snake and Walla Walla 

riven. The more compact passage duration of marked mid-Columbia River steelhead continued 

downstream at John Day and Bonneville dams. The middle 80% passage period for subyearling 

chinook of hatchery origin occurred at the peak period of subyearling chinook passage at each 

monitoring site from Rock Island Dam to Bonneville Dam between early June and mid-July. The 

summer migration after midJuly was composed of mostly subyearling chinook of wild origin. Pre- 

summer peaks of subyearling passage at Bonneville Dam were dominated by non-branded fish from 

hatcheries in Bonneville pool, particularly Spring Creek Hatchery. 

3. Conclusions. 

Peaks in chinook and steelhead passage at the Idaho traps followed large hatchery releases 

upstream of the Cleatwater trap and large increases in flow at the Snake River trap. The migration 

timing of most species at the monitoring sites averaged about four days earlier this year compared 

to the historical median dates of 10,50, and 90% passage. Generally, the duration of the middle 80% 

of the species run at a monitoring site differed by less than five days from the historical duration. 

The most notable exception was the earlier 90% date of upriver bright chinook at Bonneville Dam, 



and subsequent 19-day shorter middle 80% duration. The large number of upriver bright chinook 

passing Bonneville Dam during the period of high flow in June and early July resulted in an early 

90% date this year. 

C TRAVEL TIME 

1. Methods. 

Travel time estimates were computed for hatchery and in-river marked freeze brand (FB) and PIT 

tag (PlT) groups of yearling and subyearling chinook and steelhead in several index reaches. These 

index reaches are shown in the following shaded box: 

For PIT groups, travel time was estimated for each individual f ~ h  recovered, and a travel time 

distribution was formed for each daily release or multi-day block of releases. Before computing 

estimates of median travel time, the recovery number for each daily PIT group release was checked 

at downstream monitoring sites. Multi-day blocking of adjacent release days was used to increase 

recovery samples size to close to 30 fish when possible, in order to increase precision around the 

median travel time estimate. The median travel time for this distribution was estimated as the value 

of the median observation in the distribution when recovery sample sizes were odd, and the average 

of the two middle observations when recovery sample sizes were even. No adjustment for passage 

through spill was made to the resulting 1990 PIT tag recovery distributions at McNary Dam in order 

to facilitate computation of 95% confidence interval for the median travel time estimate using the 

normal approximation to the binomial confidence interval around rank ordered observations 

(Dudewics 1976). For the Lower Granite Dam to McNary Dam index reach, additional blocking of 

releases was necessary to achieve an adequate recovery size at McNary Dam. New travel time 

distributions and medians were computed for these two recovery sites. A total of 28 PIT tagged fish 
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